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i 

n. ; > o>? 9 r > y^gptc h u - s. > ^c^avii 

bs»p* ^hsbst*-**, 

WI2tf>7y>*tt#0rh>©+ 1,0,- lo3fii&*'iJ io 
4ttli#CXh)4ff*3**KBBO) 4. WE 

y>«t#(Vh-l)*ff*!|ll««H»«(|) 4. H&N 

ff * $ 2 qsjs* s (4) 4 . BBSif * > y y > ^ 

#S<5)4. WE^^'J >y«#(Yn)4»B3Bffi*«e 
CJWBBl &B2®fttf|IB(5), <«*6»&hfcB© 

»>*»ih/c*d v t?tn^mmm°t<Dmm 20 

(8) 4, 

bsbscs) 4. 

C®BE*HP«ffiB(9) «D«*ffl**»Sr*£HB(l 
1)4. 

ME^WJMHfc»«s>h b-->^fi^a>£*a? > 

flW^surrsfrD ? *j*ajBH<i2}4, 30 

(13)4, 

< - f * * u A * > * fti&tBtbtjtB (10) 4 NBtttB 

H**(i3>, 4**tfBB*-*:7***(© <on(ctt^ 

m>m±mu:». fia^-^^-i uA#>ABttftft« 
^(i4)4*«**c4t»*4r*H»f r ^A^ttia© 40 

[i3#« 2 ] BB» 0 * »tttUBB(i?)^« MB I* u 
- ~ > ?<f 0 )l 4 SUf £ £ <Y * > ftffi? 

a j? a AttUBr ab 0 . 0G9BB (11)** 1 / 4 » 
BB«>&C**^4T«fr»» 1 KEtMWft? </ 

[tt#E3 ] me* d ? ^iSffiBKd?)^, MB ^ u 

E h u - - > ^fi^a>Sii ifctfltf * x >^ a - Steffi 
BBS. *$J:OTia<oajAil^«:tttt"r*3>Mb-^4 50 



2 

*6ffMt&ft&£ft(C, MB£BS(ii):tfi/2£nS 

r** c 4 *4*«4 , r *B*f i KB*©**** < * » 
m®»B??H£BB. 

[I§*Jg4 ] BE ^O? i^fllBBBW)^ Bifl t I- 

4. c^x>^P^7"tftfflBSS^6«:'+ I ^^©ffiA 

u-*4, C©*>^P-^NIIIIBB*6«>- 1 
©ttl^flt* 4 MB i > y« ^4 fcttrtT * 9 2 0> 

(H*ffl^WH»ftW»Bai« i&«K6WBB«BBi^6 
•t&&<*n£4£K> BE^MBClDA 5 1 /2 »BBT'* 

[B*flT5 ] ME* a * ^^SBBSd?)^ MK ^ U 
MK»BB(ll)^ 1 /2^HSr**C 4«r<$i»4T* 

i iai&cm%r < * urns® ? d y 

B. 

[BBMWQcBB] 
[ 0 0 0 1 ] 

[B*±*>«f!i£» J ^WSBItBa? < a tmmv t a 

* mzmmc n o , . v - > tr ^ v 
m b tcM^r < * * « * x , » o ? > s^cahu 

0 7?S4BB«:B«'&. »»3F^A>BBI4B 

ecp'i^ffc, *«fl(k*aflw*fc^<cE»s«^i*< 
too. itt«^«>i»BTaws*8<ja-?rc**. co 

i< > A^rsSWSSWf 6 / A * A4tB ( t3 tiX C **. C <E>^ t 

+ UA^>A^£^f ^ A ^SlBtT'i*. 
?Jfe»0C'ff ^= < 7 << - >G>&MSiB < 8S^I ) ^6 
(*>^«J>yjS) ftttCCBD*^ 
^< a* 0 St-> if^4^°40C'^ ^ ^ > 

t'j *s < t , ^y > y u "c^g u ft ^ 

f<^?8fi©^P? *H4B8W>*n^ *IH*C0?l* 
j&^^Bfi^ rsj-b $ * * c 4 i 

[ 0 0 0 2 ] 

$ f\i<M%r <x9KiPh^ ? V H re 0 SS^tt S nfe 
WkBB P E«: a -7 r ^ * bsn, wkB£B 

[ 0 0 0 3 ] *>^U** ^6 1 r-i*. JWfffc 
SnteS^B^EQ^^^^y >^(I^Yn *Jff6n 

^-i/^bAslOAffltttlttttBBaow:**, 3 
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3 

2 . * 6 3 . 7'J ;^D? 

7 6 4, fifW|6 5, 6 6, fcJtf9|&#B6 7*4> 
♦J. K!S©ir>*y>yfl»Yn tt. *>7y>MM 

Yn <zaat*i8-c**^> *-u* y 6 3 4 % 3 

[0 00 4 ] 3 ««BB62 r y >?\W^Y 
n ©+ 1 , 0 . - 14>3tf*qtt3tV W^ff^Xn * 
ftelV cn*Wl©»»JHBe5&. WtflWXn© 

l/C. ^>7>*,'l^6 3'Ci*, A*3tife*>^y> 

i f > yfi^Yn-i & 

n. ?y ***p**6 4'cj*, *d*«*xn *i*d* 

&^ff^Xn-lAH£&tl£ 0 

[ 0 0 0 5 ] BHWV^'J > ^f^Yn-i 4#J£fI^X 
n 1 Ottttff&e 5 KA* 3 ft. C C t«a©a 
flWWSft*. Sfc. ^>^»J>^fi^Yn £SKfl£ 
fl^Xn-l 4«3SPI2<«iW*B6e<CAA*n. CCf 
MMMmSAft. 9 1 4»2©»W#B6 & r 6 

» & V&jft^ff«£4©lftBS«Z n *MltSft&. 

TTiwinq recovery in chqital synchronous recei 
vers J (IEEE TRANSACTION 0OWIWICATICNS , VOL. <EM-2 
4 f Wo. 5 ? May 19, P516-P531)Kia3s#£&o 
[0 0 0 6] 

Zn =- (Yn-i xXn ) 4 (Yn xXn-1) - ® 
C©f4tH)«Zn ii^-y^ ^ 8tCfc^C¥»ffc 
Sft. ¥i1Nfc©tifBKBZn tcj: 0%EMiH%tSfi6 9 

©aSMftlwittiSftxfra ? *ttWj#fs&ft* 0 & 
bUtcfia 5f>«*l**>^l*JUy6 1 f 6 3. 7'J 

M^>8<i4, tfV^'UsM^e 1. 63tcfctf£^> 
7'j > y, fc<fc»7 >j * a * ?6 4 icfci**^-* 

Mtf *<f-*H£»> 7 0(CA*£ft> r-*©# 
[0007] C©>D7y©5l*a»t*<**te», 

+ 1,41,-1,-1,41,41,-1,- 
1 

7>9>*V*C. ?P? tVfc« Sfc. 

* ±©^- * ©BlMlk * $ < * &tf> « » % /- > t' 



(3) ftH¥6-84289 

4 

[ 0 0 0 8 ] B 7 (a) ttffi*© V ? r S»*S© 

a ^ftHKfcw*^ * > D©rts»©e» r 

5- 9 y Tm4MlUM>eM h 5 ? ^Toui ©IBfsa^ ? 

SCCtft, C©B7(a) (CmTi^tC. P9Ji^<OI2llr^ 
?>Tirt^6»WK>ffl h 7 * *Tou< St 1 . B9U2 
&©ffii«fl»*-SK ft -7 *C 4a 0 , ?f agK>IESi h 9 * * 
Tout lcek£<©!2^J2^ r UVft* 0 07 (b) » 
(a) iC^titcMEB^^ >> Y vv>smr-$<07 * ~ 

Hk«tl6^»a»4#*«« 
[ 0 0 0 9 ] B 8 (a) 1*0 7 (b) 'J r V^SIUCS 

StetilUtt^SriftSB^ 0 , B 8 (h) |*B 7 (h) 

'j r>^)imc^ntc y«©pua r 

fllita:, 87(a) (Cfcl-'C. ?fHh<5>**Tait £*4 
laHar. r U©»3^, R/S r ? ^ TmCC&^IU 

4. k i^^ym^<D?im v ? vtiwx icmzm 

[0 0 I 0] *UtT, 118(a), (b)K*>l*r, •'Cft* 

jVAWKlft > d ? ji»©fl|#jS'C**4r 
^>4. 1118(c) ^"Tcfc^K, ^fJir^ y ^Tout tdfe 

<E«IH>a^«l»iWW«»l*2f«:ft0 1 
30 ^ yTintcfert-SiEStcyp^ ^5l^^©HiSS^2 

[ 0 Oil] 

[^w^«?ft(/^: j >4T*ss»e] ufrbtt&z. fj*© 

±m^Vlt, B 8 (c) tc^ Ufc J: . 9fB r 2 * * T 

cut &tott&xm*a?M\tnL»m9iit2 f<t. rtH 

2 f t*MRf *©t?, J1-H ^ ^ Tou^ ©^ »j r > 

40 ^*«»6©Ji^iC J: £ D ? £ £ RSfe* ^> 7 ^ l> y 

[o 012] co^8m?i*i^©^a^, «E«©iaMi 
«Zn**MHi / -ci*ABra5©a>3S«:*wr»rtt 1 *>^y 

>^UA:#^(I^Yn,Yn-i ^tCO l/^^r^^f 

^ < ^ ^ sgfc m * r r- fiv>7 y r > * jHkc bh $ 
so n^c h y«*©H4»«^Eaast»** c 4 tc 
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5 

^£ ia 8*c s& c <t £ US o r *«sw & ft-resi 

[0 0 1 3 ] Sot, *£9tt>gfli*. flteattOttSl 
r < * *SHtt© £ P »B^»(C4d(*&M««:KiN 

■MfCHIKltfcftce. ^>7»J>^l,A:^4fi^Y 
ICKVC, ■fl»|»i&*3»i&£'ttr. flESIft*n 

[ 0 0 14] 

[■■*«WbT*fdJM!>*BH Blfiatt*jtaW**** 
} V - > b' ? h BMtfWCF- * 

* * *shs<& * p * * n tear* <> x , £ 

♦>*y>yflWYnQ+ 1 r 0, - 103«t»tl/ 
**Yn-l frfF««14>SH^j£3l:. grSWSff^X 

g*«*R4 t . fwaa5i^>7 y > ^i#Yn-uii<i 
v>&z$#'*t>m2o>mi9me> ***vmaBitm 

SUrjKn&tflAfc'f-W ^ u * # > A JB14 f Btt« 
SI 0 4, MUSntelttBWiZn £¥»ffc? 

»<*ft*SBEHff&fiB9 4, C«EWE*ttl»»»9CJ> 
ro»tHA*»BT*»JHBl 14, BE't-WJMUfc 

a© h u-~> * p ? ^«»*ttiur ^ ^ o 

?»tttHB»l 24, 19B0BB1 ltftitiHWi, > 
d 9 ^MttBH 1 2iDlll*ffl^4*tt«tt«l/ 1 CttWII 
ii£##*&flJti£S13 4, *A>b**> 
XSifitStfc^S 1 0 4 fflilafiMlt&gS 1 3 , liXZHUt 

.uwn&mckt, BisBttfBttJSs i 3*wa*-r7 



(4) ^ffi¥6-84289 

6 

[ 0 0 1 5 ] 

j: h« t ; <- ^ * juvfbtt^ * a * »8Wt© l / 4 
^-77 * * *T'^jt3 nr€£Mj»ftiiB«:^&B 

[ 0 0 16] 

P 9 *«£BB2 0 9 tUWBfth 
30 [00 17] c<Dm\w&M&i>c*ii,*xt>* H«U«r^ 

CT'1f>^U>^f^Yn iW^n^. H-s^ + jWf(t 
BBS P E CC J: T ^ ^ ^> + A*?f fc $ ft^ch ^{f 
'^IWtl^EQIt 02(b) . <0 tc^-r^:^ 

[oo 1 8] *>^y>yn#Yn ^se^u^cj:^ 
40 ft. v->y^>iye3, ?*) ?7ibv?64. tint 

WB6 5. 6 6, toJ:OT|#»B6 7*BAfc^-i/» 

iuu x #> as fitittiss 9 o tc A* 5 n* 0 * u r , 

>^ff^Yn «CCDrta!r'ffi*«Baw:+ 1 r 
0, - 103®^l)S$^C*lJ^<f^Xn iM%ht\, V 

7" i» > yit^Yn ^f=> i ^>#ASBiftaw*>^y > 

^M#Yn-l . ^ff^Xn iPh 1 f >sKJUan»dM 
*lfi£fl^X n-l ME htlh . C <D*. ii&tr > ^ 'J > 9 

50 #Yn i3i^llE^Xn-l^fR^8fCi»S6 5, 6 6 
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7 

n &&msti&. 

>?A,#)\,96 1 4«*fcWt&ftfc*P ? 

- > o & s * * << * > ?#*iAtti£ n 
r b T*rwww c hswaftttea 2 2 

[ i) 0 2 0 ] «»OJ: . H/-i> y««>*its 
£(MEQl*. *P ?»CLK0BttlM>l/4fSG>jE 

mxhhw. co>mmvit y »&?*eEMai& 

SS 6 9 6© > a ? C L K «i 1 / 4 T * » 
S323K:j:->r l/4»@$n, Cft#tttltt#82 
2KA^2ft*. <MlftfcMB2 2Ttt. t U-^>^f 

& * o v » t . *S»t»^KS 6 9 0DHtfj«*J* 1 / 4 
9)BSnrii6 ftfc tCE>ttliH*bWffoh, * 
0>ffimttT* *Hftt|tt»j»2 2*6tt*Sn*, 

bafflHllSZn 4<£tBtb«S2 2«>6CE>amttTn 
it. tt&A ^ * ? 2 2 4>2 OOA***^*^*^^* 

sn. nisi^i$<i>W}ifi*~77 < 6 8K Khz 

8 0it> r-^^vMr^^'U^BSiH^tcjl/-^ * 
A* 6 8 *tiltfllt«»2 2 ttfltal,. $m>&£$f 

u:>i - 77 ^^6 8^- * )i u * * > *mmm 
*589 0K#«m>cfc5Kft-?rt>*, 

[ 0 0 2 2 ] ffi -> t:, r - ij 7 jHS©B£iS 

9 ©att«w i / 4 s ntr»6 ftfc * d ? * ± © 

<i*g!£It T n W&mtm 2 2 toWO**. 4 ? * 8 0 * 
/rU-C ? < ^ * 6 8 fcAA Sh. BEMBRBB 

6. C^B#<D«E$lJ^}ifl6 9^^?S^. 

cottar- *&<£fl£B$K, tMt*<f? 

0 fcfe ♦) , > 7 'J > 6 * 

P *5 1 * 0 Sb^t «>iE*S? I * i&»#tTfcn 

*. 

[ 0 0 2 3 ] B 3 (a) It V- > fc' ? h §2&#S$£ HUB 0 
MOM? A A »«BKtt(* **JH!®gi2 <D^W> » 
P * *H£@BS 3 0 CDlWtSW 7* ? fBBB?* 

•j . S2 raw \jt£*9m<&m i a^ttWoK*^-/ ^ 

»ttBco»P?»IHtBB2 0^tt. »a?»HtUBB 



(S) ftpr5¥6-84289 

2 o ommtixm wt+ttibxtwm** 

[0 02 4 ] C<om2V>PM&lC*i<>X\t, tu?>?® 

&mm\2i>m^m^z u *>^a-^*anBH3 
2. tojexa^U"- ^3 3i^^lie3c$nr^^o * 

Ur. ^ wtb-* 2 2©UA^&tBtk«S2 
$n. tt«tt»B2 2«)4>9-19 , «>A*Kltt»H»2 

3' ^^a^^sn^^^cc^orc^* cos 

io 2©*tfs«K4dtr»r«>, H*l/W*^-^t^*ibBB 

PE^j:-?rA-^t^{b$nfehb--^>^f^a> 
^tF?^<f^EQtt, 12(b), (c)ar^T J:^<<:. >?d 

y^cLK<^>a»»©i/4tt^>jEftar*>&. -ei/ 
r. y->7'}i>*M>'se l-cfusnfc-tf-^y >yn*Y 

n t*8©gjSr** 0 

[ 0 0 2 5 ] ^-^ ^ ^^{t^^kH^f Qlt, 
1f>^U*jU$r6 1 &ttMKtt»&ft%MMffilB3 1 

x>^p-^a@K32cc«>A^sn^ ae^B 

BB3irtt. B3 0>) (CSWJ:^. M^>i^i 

20 ^©ft^a^igfe $ nr wc rs^agsaifP 

^■|WHBB3 2-Clt, hl/--> yft^t-f + ^ 
ffcStlfe^ftBM^EQtfjEaftCAi^r. x>-< 

-*3 3KlA/32n&o 

[0026] 3>^U-a?33rit. t8»IIBB3l^ 
6©li*»± l©U^JUt?H*Sn-CB3(» «:»#d 
t«TJ: ^ feBJKfeWf 6<VC<M8lfcWB2 2 <c S 
n*. l?ii<D^:^tc, hb-^>^i^^ftP«f^ 
30 EQ«, *D^»CLK©B»»«E>l/4B«E>EaSftr 
ab^*^ iifiM(ilEi5S3 lK<fc*JS*3ft*0>r. fiiftft 
<D h u - ^ > 4M«ff bH£(t ^ E Q ^ « n^c 
»C7»S4tt. ^P^^CLK^IHiSfc^l/2«K: 
ft*. J:^r. c^StePJrit, ^r*SEHj»ft& 

S6 9M^d? ^ffl*CLK3» 1/2 »■<-*»« 

S2 3' kij:->-c i/2»a$n, cn^fetetti5S2 

2KAjft$ft*. 

[0027] tt*lft«S22rlt, 3>Mu-jr33^ 

6«>&sjt t . m&m^im e 9 ©aw« w 1 / 2 
40 »nsnrB6tife»p? ^i^dtitbi^i^n, -e 

<?>t5fSmUn difittlttieS2 2*>6Hi**n*» 
> * * U A # > ^«&tltteS 9 0 * 64XHBMI Z n 
i^ffiHJSB2 2*b4>l&lHft&Un it, Wft^^ ^ ^ 

2 2CD2^a>A*tt*^*ti-enA**n, fl**^-* 
©IB*>» JU - ^ >\> * 8 8 «: A* S ti* J: ^ ft -7 r 
C^*, C<D^ffSP8rit, W*X^ 7*801*, ^-^<7> 
7*)7>7)l®<Dn**wl£>l>~7'7 < *9 6 8 ^fitSH:- 

6 8 t^-t/+*UA*>^«tt«t«B9 O^BBk* 
50 *£9CCft'?'ei>* e 
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[ 0 0 2 8] ffi ->T\ r- *G>7" U 7>^^CC'PS^B# 
*»:*«)4j«Sft«:>D^>4 % ^E»&iig§S9<>> 

tHftm* i / 2 <jn s n/c * p to>mmMo n 

*M4tBft£*S2 2*>&tyl*:K4 ? *a 

7 < * $ 6 8 K KJ) $ n. ^EE»£JI£ 6 9 ® RfiB 

CCSfgtc^- »gK>H£B$K, $j&a ^ v * 8 0 
[ 0 0 2 9 ] B 4 (a) It V - > b' ? h ta&*2S£ ftlg 0 

ttms&r *^>? feet 3 o>mmo> * 

P * *3£lsieS4 (j«^T^o ? *@SgB*C*> 

D**«4BB2 0 4 »i. >D?**ttH» 
1 20C'1i.«A*jBia*<D»C*& o iVC, H2 t CKHIH/ 
tc% 1 ^W«f < * »«K> > P s 

[ o o 3 o ] c <om 3 ®«iwiK fee >t t>u??i& 

ttBBl 2#Xl, »2©3>MU-*4 1, 4 2, x 
>^n-ytfUHEK4 3. 4 < $J:CXgHiijij f }^il«j@5§4 4 

4*y<wtsiva>4. -eu-c, smninniiB4 4 
<wa A^fittatt es 2 2 k \* an. \mtt*m 220 

4£5Kfcvc^4 Q 

[003 ! ] CCr>X3<^tS«Kfc<^Ct>, 
^fbf^H--^>^I^^(mi«^EO^. 02 
(b) f (c)tC^T <fc 5 tc , ^u^CL Kfl>JiiS#«> 1 / 
4ffi«>jE£i£C<&4o V>7)l*i)l?G l'Cff 

^Cf>7'j > ?OTYnt^»afc1?A4. + 

^x{fcsnfcXfkfi£(WEQi*, *>*ji***e i 

±*Wfc»W&ftfcXl. W2©a>^U-*4 1. 4 
2C— ^A^ix>^P-7"^a@5S4 3CCfeA^$ 
x>^D-7"fcHJBtt4 3"C&. 

n. + 1 <o I'sowm i ©a >m u- > 4 1 ote^oA 

[ 6 0 3 21 X1 o>* >'< * 4 l 'CI*, ^(kH^ff 
^EQ#+ l©b^^T?tb*5$nr@4(h) ccft^Er 
<fc 5 fttEKiR^ff &ft % C»ttfl»e«lE»4 4 tc A 
*<?ft, X2©3WtU-*4 2T?tt. ^fWifl^E 
Q# - ! (6 JKttittS *VCEI 4 (b) (CflWF •CSW 

£ 5 ^^^w &n i:# fttumnHB 4 4KA^3 

*l4. »ftfl»SfPH»4 4t?J*A*Snfe2o©«^ 
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mmmmwm&zn. 04 a» wcvwi 

^4886*^*8 nrtt«H«»2 2«£AA3ti* 0 
[0033] h U-^> >WM>WkH£« ^E Qii> 
^□7>^CLK<cm«0C'l/4^iES^r^f5 1 M 
1. X20)3>^U-*4 i P 4 2©tttf7fc*o**C 

LK©Ji«e»©i/4«ca:-7ri'4#, xi. ^20 

a>^lx-*4 1, 4 2©WAl*Stft^B«SK4 4 
46hfe««E>h l/-i>ym«WkB*MEQJ^6 

SHtH»iiB6 9*^6©^ u ? * ffi/3CL 1 /2 » 

ji-r4^)iS2 3' Kctvc i/2^s$n, ctuwa 

«tt«B22«:AASn«. 

[ 0 0 3 4] ttHttffiB2 2t?iigf{l!jlWISSI«jBKS4 4 

2»«snr»6nfc ^ ^ ±©ti«tttiJMffeJv 

<-C«(4tl5»MUn 3WfttaitCtB2 2*6HJA8nt:««l 
y 7 >^«©H4l*«^-^7 v * » 6 8 aQ^ntUt 

[ 0 0 3 5 ] ffi ->r , r - *o>7 y 7 >^*©Hft* 

ct *) £A3 ft, grfihWsfeSI«ili]BS 4 4 T$fi£3nft: 
* a 2 £ , SEtMHURfl 6 9 «MbMtW l / 2 » 
B3ftTft&ft*:* p ^ ^i<wa*K«Un ^(4«tt« 
30 B2 23fi»e«MK^^ ? ^8 0*/rl/C^7"7 i*4r8 
%lcKt)$tl. BEtHDRKB6 9(D«SUjftft^ ^ 
>^ "J > yff ^i<: J: ^>»? I Si&iMttft^&BftfejE 

- ^ g|5©ff , ttft* << ? ? 8 0 ^ ^> * * U A 
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CLAIMS 



[Claim(s)] 

[Claim 1]A mixture and vegetable oil of alpha-tricalcium phosphate powder, phosphoric acid 4 
calcium powder or phosphoric acid 4 calcium powder, and other calcium phosphate powder, One 
paste type restorative dental materials which fills up a syringe with malaxation liquid which was 
chosen from a group which consists of polyhydric alcohol, polyalkylene glycol, a silicone oil, 
and a liquid paraffin, and which does not contain water substantially [ of a kind ] at least. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[The field of the invention of ******] 

This invention relates to the new one paste type restorative dental materials. It is the restorative 
dental materials of the one paste type with which the syringe was filled up in detail, and 
preservability and handling nature are very easy, and are the restorative dental materials which 
generates a good hydroxyapatite cured body by contact with water. 
[Description of the Prior Art] 

restorative dental materials for dentistries, such as a material used for root canal filling, lining 
material, and **** material, having good compatibility with a gear tooth, and receiving a living 
body generally, — a sake — hardenability material with few damage operations — asking — 
having — **** . 

Conventionally, the constituent which generates after hardening the hydroxyapatite (HAP) which 
is the main ingredients of a bone or a gear tooth as this hardenability material is proposed. For 
example, the constituent which consists of phosphoric acid 4 calcium and/or alpha-tricalcium 
phosphate, water, or malaxation liquid of an organic acid solution is known. 
[Problem(s) to be Solved by the Invention] 

However, the above-mentioned constituent was divided into the 2 agents of the powder of 
phosphoric acid 4 calcium and/or alpha-tricalcium phosphate, and malaxation liquid, was dealt 
with, and it was used for it just before use, having carried out the malaxation of these on the tray 
in order to avoid hardening under preservation. Therefore, it had operational problems, such as 
taking skill to prepare the paste of suitable viscosity in a therapy, and also the instrument was 
required for the restoration to a therapy part separately. Even when you needed only a **** 
small quantity like the use of a material used for root canal filling, it had to cany out the 
malaxation of a lot of materials, and also economically, there was a problem. 
[Means for Solving the Problem] 

This invention persons repeated research wholeheartedly that a problem of a first half constituent 
of having used phosphoric acid 4 calcium or alpha-tricalcium phosphate should be solved. As a 
result, by mixing the above-mentioned phosphoric acid KARISHIUMU powder, and water and a 
replaceable specific organic compound, and carrying out one pasting, and filling up a syringe 
with it, ** not hardening during preservation — ** — narrow portions, such as a root canal, also 



being filled up directly and, ** If handling nature which was excellent in the ability to take out 
an initial complement arbitrarily is shown and a root canal etc. are moreover filled up also with a 
minute amount, it will find out that it reacts to moisture in the living body, and a hydroxyapatite 
cured body can be generated, and it came to complete this invention. 
This invention alpha-tricalcium phosphate powder, phosphoric acid 4 calcium powder, Or a 
mixture of phosphoric acid 4 calcium and other calcium phosphate powder. (Hereafter, these are 
named generically and it is also called PC powder), vegetable oil, polyhydric alcohol, It is the 
one paste type restorative dental materials which fills up a syringe with a paste which consists of 
malaxation liquid which was chosen from a group which consists of polyalkylene glycol, a 
silicone oil, and a liquid paraffin, and which does not contain water substantially [ of a kind ] at 
least. 

In this invention, PC powder which is one ingredient of a paste is a mixture with calcium 
phosphate powder of alpha-tricalcium phosphate powder, phosphoric acid 4 calcium or 
phosphoric acid 4 calcium powder, and others. The phosphoric acid 4 above-mentioned calcium 
may be manufactured by what kind of method. For example, A raw material as a source of Ca as 
CaC0 3 , CaO, Ca(OH) 2 , and a source of P. P 2 0 5 , H 3 P0 4 , NH4H2PO4, 2HPO4 (NH4), Ca, and 
CaHP04and2H 2 O containing both P, CaHP0 4 , Ca. (H 2 P0 4 ) 2, Ca 2 P 2 0 7 , etc. can be used. What is 
necessary is for there to be various manufacturing methods and just to adopt suitably according 
to a raw material with a raw material. A method of the dry type manufacture which carries out 
mixture calcination of the gamma-Ca 2P2O7 which calcinated and obtained CaHP0 4 and 2H 2O 
with CaC03 before long is excellent, and it is desirable. 

This reaction is shown by the reaction formula of 2CaHP0 4 and 2H 2 0->gamma-Ca 2P2O7+5H 
20Ca 2 P20 7 -i-2CaC03->Ca2P209+2C02 > If it quenches out of an after-calcination furnace above 
1200 ** or calcinates above 1200 ** in a nitrogen atmosphere, phosphoric acid 4 pure calcium 
will be obtained without transferring to hydroxyapatite; 

The publicly known method of using the raw material which the manufacturing method of alpha- 
tricalcium phosphate also described above is especially adopted without restriction. 
In order for other calcium phosphate mixed with the phosphoric acid 4 above mentioned calcium 
to make hydroxyapatite generate efficiently, less than 1.67 thing is suitably used for a Ca/P mole 
ratio. For example, although CaHP0 4 , CaHP0 4 and2H 2 0, CagH 2 (P0 4 ) 6 and5H 2 0, Ca 3 (P0 4 ) 2 , 
Ca2P207, etc. are mentioned, It is suitable especially when raising before long the mechanical 
property of the cured body from which CaHP0 4 , CaHP0 4 , and2H 2 0 are obtained. 
In the mixture of the above-mentioned calcium phosphate powder and phosphoric acid 4 calcium, 
the mixture ratio has it, in order that that a Ca/P mole ratio adjusts so that 1 .3-1 .9 may become 
comparatively may make hydroxyapatite generate efficiently. [ preferred ] 
In this invention, although the particle diameter in particular of PC powder is not restricted, if 
kneading nature with malaxation liquid, the generation rate of hydroxyapatite, the surface state 
of the cured body obtained, etc. are taken into consideration, 0.01-500 micrometers of things 
which have the mean particle diameter of 0.1-100 micrometers preferably are preferred. 
In this invention, malaxation liquid Olive oil, peanut oil, rose oil, castor oil, Polyhydric alcohol, 
such as vegetable oil, such as oil of almonds, glycerin, ethylene glycol, and propylene glycol, It 
consists of at least one sort chosen from the group which consists of polyalkylene glycols, such 
as a polyethylene glycol (PEG) and a polypropylene glycol (PPG), a silicone oil, and a liquid 
paraffin, and what does not contain water substantially is used. 

Substitution with water is easy, and high polyhydric alcohol and polyalkylene glycol of 
compatibility especially to water can obtain the paste which demonstrates good hardenability by 



contact with water, and for a living body, since there is little extraversio, it is [ among these ] 
preferred [ glycol ]. 

What is necessary is just to determine suitably that the powder-liquid ratio of PC powder and 
malaxation liquid will serve as suitable viscosity according to a use in this invention. Generally, 
the viscosity of the paste obtained should just adjust 1-1000 poise of powder-liquid ratios so that 
it may become within the limits of 10-500 poise preferably. For example, when using it for the 
root canal restoration, it is preferred to adjust a powder-liquid ratio so that the viscosity of a paste 
may be 20-200 poise. 

The mixing method in particular of PC powder and malaxation liquid is not limited, and is 
adopted without restriction of the mixing method using a publicly known admixture. For 
example, the method of using admixtures, such as a grinding machine, a ball mill, a kneader, and 
a mixer, is common. 

The paste of this invention can add other ingredients in the range which does not have a 
remarkable adverse effect on hardenability if needed. For example, in order to give X ray 
imaging nature, it is suitable although 5-50 weight-section addition of barium sulfate, barium 
glass, strontium glass, zirconia, the iodoform, etc. is carried out to paste 100 weight section. In 
order to adjust cure time and paste viscosity, hydroxyapatite, silica, CaF2, TiC>2, calcium 
hydroxide, alumina, sodium phosphate, ammonium phosphate, etc. can be added. 
The syringe in particular used by this invention is not limited, and a publicly known syringe can 
use it without restriction. The injector type shown in Drawing 1 and a type like the disposable 
chip used for syringe restoration of dental composite resin as shown in Drawing 2 are typical. It 
can also bend so that the shape at a tip may make it thick according to the purpose of use in any 
case, it may be made thin and it may be easy to operate it. As for a tip, it is desirable to carry out 
the cap 4 so that it may not react to the moisture in preservation and the air. A thing above- 
mentioned injector type has a typical structure etc. which are extruded while rotating the piston 
part 1 as an extrusion structure of the paste 3 by the structure and the screw type which are 
pushed linearly. When using rubber packing etc. in any case, it is desirable to improve sealing 
nature of the cylinder part 2 and the piston part 1 , and to keep moisture from entering, 
constituting the piston part 1 from an elastic body like rubber in the case of a disposable chip ~ a 
collar - it is desirable to meet together, to connect the stopper of ** with the cylinder part 2, and 
to measure sealing nature. 

It is suitable for a disposable chip type to be filled up with a draft to using an injector type in 
several steps among the two above-mentioned types. 

Drawing 3 shows the operating mode of the syringe 5 of a disposable chip type. Namely, it is in 
the state which set the syringe 5 in the equipment for launching 6 which consists of a cylinder 
which fitted in loosely the piston which has at a tip a mounting hole which sets the syringe 5, and 
has the tip shape which can be inserted in the piston part 1 of this syringe. 
[Effect] 

Since the restorative dental materials of this invention is moreover filled up into the syringe with 
the one paste type which is not hardened during preservation, It not only does not need the 
complicated operation which kneads 2 agents just before use like the restorative dental materials 
of two conventional pharmaceutical forms, but it can fill up into a dental root canal etc. with 
operation of a syringe directly the paste by which viscosity preparation was carried out 
beforehand, for example. And a hydroxyapatite cured body is generated by moisture in the living 
body in the paste with which it filled up. 

Thus, the one paste type restorative dental materials of this invention can raise the workability in 



use remarkably compared with the conventional thing. 

The one paste type restorative dental materials of this invention can be widely used also for uses, 
such as restorative dental materials for orthopedics, such as bone cement and a bone filler, only 
as restorative dental materials for dentistries, such as dental material-used-for-root-canal-filling 
lining material, **** material, a pariodontal-pocket filler, and a bottom filler of an odontectomy. 
[Example] 

Hereafter, in order to explain this invention still more concretely, an example is shown, but this 
invention is not limited to these examples. 

Example ICaHPCU and 2H 2O were calcinated at 500 ** for 2 hours, and gamma-Ca 2P2O7 was 
obtained. This powder and CaC03 powder were mixed by 1 :2 (mole ratio), and after calcinating 
at 1400 ** among the air for 2 hours, it cooled radiationally out of the furnace. It checked that 
the generated powder was phosphoric acid 4 calcium from the X diffraction figure. After 
carrying out preferential grinding of this sample and the CaHPC>4 powder so that a Ca/P mole 
ratio may be set to 1 .67, the mixed malaxation of the powder and glycerin which carried out the 
passage of the sieve of 200 meshes was carried out at a rate of 2: 1 (weight ratio), and it was 
considered as paste state. The viscosity of this paste was 140 poise. The injector type syringe 
(content volume of 2 ml) and disposable chip (content volume of 0.5 ml) made from 
polyethylene were filled up, respectively, it capped at the tip, and this paste was made into the 
one paste type restorative dental materials. Subsequently, this was saved for three months in the 
humidistat kept at 30 **. As a result, the viscosity of both of the pastes was 140 poise. When it 
was operated and filled up with the syringe of the root canal of an extraction people gear tooth, 
respectively and the saved one paste type restorative dental materials was immersed in 37 ** 
underwater for 24 hours, the good hydroxyapatite cured body was obtained. 
From the restorative dental materials using an injector type syringe, the paste was slushed into a 
cylindrical metallic mold 6 mm in diameter, and 12 mm in height, both sides were covered with 
the film (pole diameter of 0.45 micrometer) of water perviousness, and it was immersed in 
underwater [ 37 ** ]. The cured body taken out 48 hours afterward checked that it was 
hydroxyapatite from the X diffraction figure. The compressive strength of this cured body was 
65 kg/cm . 

After carrying out grinding mixing of the phosphoric acid 4 calcium manufactured by the same 
method as example 2 Example 1 so that it may become CaHP04 and a predetermined Ca/P mole 
ratio, the mixed malaxation of what passed the sieve of 200 meshes was carried out to the 
malaxation liquid and the homogeneity which are shown below, and it was considered as paste 
state. 

1. Ethylene glycol 2. polyethylene glucohol 4003. polypropylene-glycol 10004. peanut oil 5. 
silicone oil (TSF-451-50 by Toshiba SHINKON) 

6. Liquid paraffin (Muramatsu petroleum research institute MORESUKO white P-55) 
After capping by putting these pastes into an injector type syringe, focusing on 30 ** humidistat, 
it saved for three months, the paste viscosity of the first stage and three months after was 
measured, and preservation stability was investigated. If the viscosity of three months after is 
less than **2% of change as compared with early viscosity, there is no ****** problem 
practically and preservability is good. Output and compressive strength were investigated about 
the cured body obtained like Example 1. 

The root canal of the extraction people gear tooth was operated and filled up with the syringe 
like Example 1, and it was investigated whether a good cured body would be obtained. That from 
which the good cured body was obtained was made into O, and what was not obtained was made 



into x. These results are shown in table- 1. 
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Glycerin was mixed by the weight ratio 2:1 into the mixture which mixed example 3 phosphoric- 
acid 4 calcium powder independence, alpha-tricalcium phosphate powder independence or 
phosphoric acid 4 calcium powder, and other calcium phosphate powder so that a Ca/P mole 
ratio might be set to 1 .67, and it was considered as paste state. The syringe was filled up with 
these pastes like Example 2, and the cured body of preservation stability, compressive strength, 
and extraction people gear-tooth restoration was investigated by the same method as Example 1. 
A result is shown in table-2. 

m - 2 



HKNol 








3 n^ s 






1 






132 


133 


20 


O 


2 


// 


CaHPO* -2H.0 


145 


144 


61 


O 


3 


n 


a-Ca,(P0*), 


141 


140 


48 


O 


4 


n 


/9-Cfu(P0j, 


140 


140 


45 


O 


5 


ii 


Ca.H,(P04). -5H.0 


151 


151 


42 


O 


6 






129 


129 


35 


O 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The sectional view showing the typical mode of the syringe which uses Drawings 1 and 2 for the 
one paste mold restorative dental materials of this invention, and Drawing 3 are perspective 
views showing the operating mode of the syringe of Drawing 2 . 

1 [ .... A cap, 5 / — A syringe, 6 / — Equipment for launching ] .... A piston part, 2 .... A 
cylinder part, 3 .... A paste, 4 



DRAWINGS 



[Drawing 1] 
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[Translation done.] 



